Characterisation, verification and genetic basis of anomalous STR patterns: a report of four cases of X-chromosome STR biallelic patterns in human males.
Analysis of the characteristics and genetic basis of the anomalous short tandem repeat (STR) pattern encountered in forensic cases has been shown to be useful for analysing STR profiles in routine forensic casework. Here, we report biallelic patterns at several X-chromosome STR (X-STR) loci in human males revealed by forensic parameters investigation using the commercial AGCU X19 Kit. The presence of these patterns was verified by reanalysis using new samples and bidirectional Sanger sequencing of the singleplex polymerase chain reaction (PCR) products. And the genetic basis for their production was inferred based on the relative peak heights at the amelogenin locus and the affected locus (DXS10159, DXS10134 and DXS10079) and the normalised peak height ratios between the affected locus and adjacent loci relative to the control sample 9947A. The inference results suggested that two cases of biallelic pattern at the DXS10159 locus would be caused by local duplications, while in the other two cases, both the biallelic patterns at loci DXS10134 and DXS10079 would be due to somatic mutations. One case where the male showed a biallelic pattern at the DXS10159 locus (Xp11.21) was further analysed. Quantitative PCR (qPCR) revealed a microduplication (< 0.2 Mb) spanning at least 13.9 kb in Xp11.21 encompassing the DXS10159 locus. Finally, a workflow for analysing anomalous STR patterns was summarised. In conclusion, this study is a detailed report of X-STR biallelic patterns in human males, which serves as an effective complement to the database and provides an example for the analysis of anomalous STR patterns.